Background: Dementia has become an important public health, economic, and social issue. Knowledge about prevalence, incidence, and trends of dementia in a country is of crucial importance. However, no studies of incidence or prevalence of dementia have been undertaken in the Faroe Islands. Objectives: The aim was to estimate the overall and trend in incidence and prevalence of dementia among individuals ≥60 years in the Faroe Islands from 2010-2017. Methods: Population-based register study where all individuals ≥60 years with a dementia diagnosis from January 2010 to December 2017 were identified. The overall crude and age-and-sex-specific incidence and prevalence was assessed. Results: The overall crude incidence among individuals ≥60 years from 2010 to 2017 was 5.1 per 1000 individuals and the prevalence 22.5 per 1000 individuals. The age-and sex-standardized annual incidence of dementia fluctuated between 4.8 and 6.7 per 1000, with no clear secular trend while the age-and sex-standardized prevalence increased steadily from 14.5 in 2010 to 30.8 per 1000 individuals in 2017. Conclusion: The age-standardized incidence or prevalence estimates in the Faroes seem to be lower than in other countries. The incidence was relatively stable in the period while the prevalence of dementia simultaneously increased.
INTRODUCTION
Dementia has become an important public health, economic, and social issue [1] . Knowledge about prevalence, incidence, and trends of dementia in a country is of crucial importance to inform policy development, planning, and costing of health services [2] . Therefore, robust and up-to-date estimates of prevalence and incidence are needed. The preva-lence and incidence of dementia has been estimated in several countries [3] [4] [5] [6] . In a 2013 meta-analysis, the age-standardized prevalence (based on Western European population) was found to be between 5-7% [4] , while a 2016 meta-analysis reported the incidence proportion to range from 8.7 per 1000 in a Japanese study to 142. 22 per 1000 in a US study [3] .
To date, only few studies have investigated time trends [6] [7] [8] [9] , and most studies were based on local or regional data using population-based cohorts, rather than nationwide registries within real-world settings [10] . A 2016 review concluded there was moderately consistent evidence to suggest a declining incidence ISSN 1387-2877/19/$35.00 © 2019 -IOS Press and the authors. All rights reserved of dementia in high-income countries while evidence on trends in the prevalence were inconsistent across studies and did not suggest any clear overall effect [8] . In contrary, a 2017 and a 2018 review indicated stable or declining prevalence and incidence the past 10-15 years, especially in the Western countries [7, 9] . The Global Burden of Disease study 2016 reported an increase in prevalence of 117% from 1990 to 2016 but only a 1.7% increase in age-standardized prevalence of dementia [6] .
No studies of incidence or prevalence of dementia in the Faroe Islands have been undertaken, although this knowledge is crucial to inform policy development [2] . Of note, the prevalence of both Parkinson's disease [11, 12] and primary focal dystonia [13] are high, while multiple sclerosis [14, 15] , essential tremor [16] , and amyotrophic lateral sclerosis are comparable [17] to other European countries. Thus, the aim of this study was to estimate the overall and trend in incidence and prevalence of dementia in the entire population aged ≥60 years of the Faroe Islands from 2010-2017, using nationwide data within real-world setting from the only specialized, hospital-based memory clinic in the Faroe Islands.
MATERIALS AND METHODS

Setting
Located in the North Atlantic, the Faroe Islands comprise 18 small islands with a population of approximately 50,000 people ( Supplementary  Figure 1 ). The population is of Nordic and Irish origin and comparable in many aspects to other Western populations [18, 19] . The demographics of the Faroes have been quite stable for decades and the life expectancy is among the highest in the world [20] . The Faroes have a high-quality health care system financed through statutory health insurance and taxes, guaranteeing unfettered access to general practitioners (GP) and hospitals as well as partial reimbursement for prescribed medications. There are three hospitals in the Faroes of which the National Hospital, located in the capital, is the main hospital and holds the only specialized memory clinic, the Dementia Clinic, in the islands which was established in 2007. An Electronic Health Record (EHR) system named Cosmic Gambio connects the National Health Service, i.e., the hospitals and the 30 GPs. The EHR contains all journal entries written by the GPs or hospital doctors, referrals, laboratory, and radiological findings and drug prescriptions.
Clinical evaluation of dementia in the Faroe Islands
Referrals to the Dementia Clinic for diagnostic evaluation are made through GPs who conduct the initial screening for dementia using the Mini-Mental State Examination (MMSE) [21] and the Clock Drawing Test [22] , including information about observed changes and medical history. Decision regarding specialist referral is based on these pieces of information.
The first appointment at the Dementia Clinic is with a medical doctor who performs a thorough clinical and neurological examination to rule out other neurologic disease and known reasons for memory deficiency. Thorough medical history, assessment of the patient's comorbidities, functional performance, and level of care are recorded, and lab tests and cranial computed tomography (CT) scans reviewed. The MMSE and Clock Drawing Test [22] are performed and depression assessed based on the Geriatric Depression Scale (GDS-15) [23] allowing for the identification of potentially reversible conditions (e.g., depression) or indications for secondary prophylaxis (e.g., vascular dementia). If there is a confirmed suspicion of dementia, a second appointment is scheduled a few weeks later.
At the second appointment at the Dementia Clinic, the patient is re-tested with the MMSE, Clock Drawing Test, and GDS-15 by the trained staff and the psychiatrist (SJ) evaluates the patient based on the test results, functional performance, and CT scan, also taking into account blood test results, medical history, and the patient's comorbidities, i.e., the diagnosis is established by the psychiatrist using a two-step procedure with an initial identification of a dementia syndrome using MMSE and Clock Drawing Test and the exclusion of other possible etiologies of dementia with blood investigations to rule out other causes and with brain neuroimaging (CT) to exclude infarcts and other conditions [24] . The diagnoses are established according to ICD-10 criteria but the criteria used for Alzheimer's disease (AD) and other dementia sub-types (mixed dementia, vascular dementia, Lewy body dementia, frontotemporal dementia, dementia associated with Parkinson's disease, alcohol-induced dementia, and non-specified dementia) are comparable to DMS IV criteria [24] .
After evaluation and establishment of a diagnosis, the common regime is to have a follow-up scheduled 3 months, 6 months, and 1 year after the diagnosis and thereafter, based on need.
Study population
This is a population-based register study using real-time data from the Dementia Clinic. All individuals evaluated at the Dementia Clinic were identified through manual and electronic appointment records from 2007 when the Dementia Clinic was established to 31 December 2017. However, only those diagnosed from 1 January 2010 were included in the incidence estimates to allow for a wash-out period to correctly identify incident and prevalent cases over time and those alive on 1 January 2010 were included in the prevalence estimate. Medical records of all identified individuals were reviewed by MSP to identify those who had received a dementia diagnosis and data was extracted from the medical journals. Background data was obtained from records from the first clinical appointment at the Dementia Clinic while the diagnosis and anti-dementia medication use was extracted from records from the second or subsequent appointments at the clinic. Doubtful cases, e.g., where no diagnosis code was recorded or diagnosis not mentioned explicitly in the journal, were double-checked with SJ.
MMSE and GDS scores at the first examination, self-reported family history of dementia, psychiatric medication (mainly depression medication), living conditions (alone, with someone or in institution), cardiovascular or metabolic diseases (medication for type 2 diabetes, hypertension, hypercholesterolemia) prior to establishment of the dementia diagnosis and date of death if occurred were manually extracted from the medical journal and recorded into the study database. Data regarding the diagnosis and antidementia medication was obtained from medical journal records from second or later appointments. Age at diagnosis was calculated from the date of the first appointment at the Dementia Clinic, and disease duration was calculated from the date of the first appointment to 31 December 2017 or death whichever occurred first.
The term dementia used in this paper denotes dementia syndrome of any causes, covering all ICD codes for dementia diagnoses (AD, vascular dementia, frontotemporal dementia, Lewy body dementia, Parkinson dementia, and dementia without specification).
This registry study was approved by the Faroese Chief Medical Officer and Faroese Data Protection Agency. No personal contact has been with the individuals for this study.
Data analyses
Basic descriptive statistics are provided for population characteristics and presented as mean and standard deviation (SD) or number and percentages. Differences between years and sex were tested using one-way ANOVA for continuous variables and chi square for categorical variables.
The overall and annual crude period incidence and prevalence were calculated. The 2010 population was used as standard population and used in the calculations of prevalence and incidence for all years to permit for examining trends. Thus, the incidence was estimated using the number of incident cases as the numerator and the population above age 60+ in the Faroe Islands 31 December 2009, corresponding to the population 1 January 2010 as denominator. Incident cases were identified in each 12-month period between 1 January and 31 December, i.e., they were diagnosed between 1 January and 31 December of the respective year. The prevalence was estimated by using the number of living cases as the numerator and the population age 60+ in the Faroe Islands on the 31 December 2009 as denominator. Included as prevalent cases were all patients alive who lived in the Faroe Islands during each 12-month period from 1 January to 31 December in the years 2010 to 2017. For the overall prevalence and incidence, 95% confidence intervals (CI) were calculated. Furthermore, the incidence and prevalence estimates were age-and sex-standardized with direct method using the 2010 Faroese populations as standard. To compare the incidence and prevalence estimated among Faroese women and men, the female incidence and prevalence estimates were adjusted using the male distribution as weight facilitating comparison between the sexes, taking the Faroese sex-ratio into account. Further, overall and sex-specific incidence and prevalence was calculated for 5-year age grouping (60-64, 65-69, 70-74, 75-79, 80-84, 85+ years).
Age-standardized and age-and sex-standardized incidence or prevalence of dementia were also calculated with the direct method of standardization using the age or age-and sex-specific rates for the Western European populations in 2010 [25] to enable direct comparison with other studies [4] . Changes in incidence and prevalence rates were compared and assessed for statistically significant differences and 95% CI using Poisson regression models. Both Poisson regression models and the negative binomial distribution were considered, but based on Akaike's Information Criterion the Poisson regression models fitted our data best.
RESULTS
Population characteristics
The study population is the entire Faroese population aged ≥60 years in the respective year (Table 1 and Supplementary Table 1 ). From 1 January 2010 to 31 December 2017, the total number of dementia cases identified aged 60 years and older was 539, of whom 321 (59.6%) were women (Table 1) . A total of 97 individuals had a diagnosis of dementia before 1 January 2010; these individuals were included in the prevalence estimate but excluded from the incidence assessments to allow for a wash-out period. Of note and not included in the incidence or prevalence estimates, 16 (2.9%) individuals were diagnosed before the age of 60 from 2010 to 2017, of whom 13 were The majority of cases (73%) were diagnosed with AD while the other sub-types were more rare ( Table 1 ). The median age at diagnosis was 78.8 years (SD: 6.6) and disease duration for incidence cases (from time of diagnosis to death or to end of the study period) 3.1 years (SD: 2.1), ranging from below one year to 8 years. The mean MMSE at first appointment was 20.5 (SD: 5.7), ranging from 3 to 30. A total of 44.8% had an MMSE of 20 or below at their first appointment.
Both age at diagnosis and disease duration were significantly higher in women (p = 0.01 and p = 0.03, respectively). Men were more likely to receive medication for type 2 diabetes and hypercholesterolemia, while women were more likely to receive medication for depression and related psychiatric disorders ( Table 1 ). Annual differences were only found in regard to medication prior to diagnoses related to hypercholesterolemia, although without any clear trend. Otherwise, the case characteristics were quite similar throughout the years studied ( Supplementary  Table 1 ). 
Incidence and prevalence estimates
The overall crude incidence from 2010 to 2017, with 440 new cases and the total population at risk of 86940 individuals, was 5.1 per 1000 (95% CI: 4.6-5.6).
The sex-and age-standardized annual incidence of dementia among individuals ≥60 years for the years 2010 to 2017 fluctuated between 4.8 and 6.7 per 1000 population at risk, with no clear secular trend (Fig. 1 , Table 2 , p = 0.7)).
The overall crude prevalence from 2010 to 2017, with 1959 prevalent cases and the total population at risk of 86940, as 22.5 per 1000 (CI: 21.6-23.5).
The age and sex-standardized prevalence increased steadily from 2010 to 2017 among those aged ≥60 years, from 14.5 in 2010 to 30.8 per 1000 in 2017, i.e., 112% increase (Fig. 2 , Table 2 , p = 0.003). Both the age-and sex standardized incidence or prevalence using the West European population as standard was slightly higher, although non-significantly (p = 0.7 and p = 0.5, respectively) ( Fig. 2) .
Annual incidence estimated for the six 5-year age groups are shown in Fig. 3 . As expected, the incidence increased steadily with age, with the largest increase occurring between the ages of 70-74 and 75-79 year. However, at ages 85 and older the incidence estimate declined. The relationship between age and incidence was fairly consistent over the time period ( Fig. 3 , Supplementary Tables 2 and 3) .
Annual prevalence estimated for the six 5-year age groups is shown in Fig. 4 . As with the incidence, the sex-standardized prevalence increased likewise steadily with increasing age, with the highest increase occurring between age-group 70-74 and 75-79 year ( Fig. 4, Supplementary Table 2 ). The highest increase in prevalence through the time period was in the agerange 80-84 where the prevalence increased with 138% from 36.7 per 1000 in 2010 to 87.61 per 1000 in 2017 (p < 0.0001) (Fig. 4) . Supplementary Figures 2 and 3 show annual sexspecific, age-standardized incidence and prevalence. There is an overall stable time trend in the annual incidence of dementia, apart from some random fluctuation while the prevalence increased steadily from 2010 to 2017 in both sexes. Both incidence and prevalence estimates were higher in females compared with males ( Supplementary Figures 1 and 2) , but reached only significance for the prevalence (p = 0.6 and p = 0.05).
Using the mean population aged ≥60 years in the Faroes from 2010 to 2017, 36% of the population aged ≥60 years lived in Sugurstreymoy, where the capital is located, 22% in Eysturoy, 12% in Norgoyggjar, 8% in Norgurstreymoy, 7% in Vágoy, 4% in Sandoy, and 12% in the most southern island Suguroy, only connected with a 2-h boat trip (Supplementary Figure 1 ). Comparing the population distribution with the geographic distribution of the patients, some areas have fewer cases than expected, e.g., Suguroy, Sandoy, and Vágar, while others have more than expected based on the population structure ( Table 1) .
DISCUSSION
Using a population-and register-based cohort design, for the first time, a reliable estimate of dementia incidence and prevalence in the Faroe Islands is provided. The overall crude incidence for the entire period was 5.1 per 1000 individuals and the prevalence 22.5 per 1000 individuals. With an age-and sex-standardized prevalence of 30.8 and 33.4 per 1000 for those 60 years and above, respectively (2017 figures), the Faroese estimate fits within the lower end of the global range of dementia prevalence, ranging from 5% to 7% [4] among people aged ≥60 years. However, a Danish study [26] using data from secondary health care from 1976 to 2004 and a Canadian study using administrative health databases data from 2012-2013 [28] found an overall age-standardized prevalence of 37.6 per 1000 person-years and 28.16 per 1000 population at risk respectively. These estimates are comparable with the 2017 Faroese age-standardized prevalence of 30.8 per 1000 which was the highest estimate in the study period, 112% higher than in 2010.
The standardized incidence estimates in this study (between 4.8-6.7 per 1000 individuals) seem to be lower than reported in comparable studies using registry data [10, [26] [27] [28] . The Canadian study reported an age-standardized rate of 7.5 per 1000 individuals [28] , a Dutch study using nationwide primary care data found the incidence to be 5.8 per 1000 person-years [10] , while the Danish study reported an age-standardized incidence of 10.5 per 1000 person-years [26] . One should always be cautious in comparing the incidence and prevalence rates for dementia across countries as discrepancy between estimates may be a true difference and reflect, e.g., difference in risk or protective factors [29] but may also reflect methodical and/or diagnostic issues.
The time trend observed with relatively stable incidence is in line with the growing body of literature that suggests a stable or potential decline in incidence, especially in high-income countries [2, [6] [7] [8] [9] . The Dutch study found a stable incidence [10] while a German study using public health insurance records and the Canadian study reported a decline in incidence [27, 28] . The increasing prevalence has been seen in some studies but most studies report a stable prevalence of dementia and some even decline [7, 8] . One possible explanation for increasing prevalence in the Faroes but stable incidence can be that dementia ascertainment in younger age groups has remained constant, while case survival has been improving. In general, time trend estimates may be affected by increasing attention to and awareness of dementia, shifting diagnostic boundaries and medical knowledge. This increase in awareness and diagnosis probably countered the effect of reduction in occurrence through increased detection of mild cases that previously were not recognized as meeting dementia criteria [2] . Our data shows an increased number of dementia referrals in 2017 ( Supplementary Table 1 ), which may be due to greater public awareness of dementia, both among politicians and medical staff in the primary and secondary health sector but also the general population seeking help for memory related problems at an earlier stage than before. Of note, in 2012 a working group was established by the Faroese Minister of Health to analyze the dementia situation in the Faroe Islands and to make a proposal for future actions. In 2015, the dementia plan was published entitled 'Dementia friendly society -forgetting but not forgotten'. The report specified seven focus areas to improve or develop further and came with 14 recommendations, including establishing a national dementia policy, earlier detection, research, prevention, etc. However, evidence-based assessment of the dementia burden in the Faroe Islands has not been undertaken before this study, although this is crucial information needed in planning healthcare services. Thus, this is highly needed information.
The decline in incidence or prevalence trajectories in our oldest age group (85+) were lower than would be expected from curve trajectories in preceding age groups. This is different from what is observed in most other studies estimating the prevalence and incidence [4, 5, 26, 28, 30] . One explanation for this decline in the Faroese estimates may be that less effort or reluctance of the GP or family to refer elderly Faroese residents for dementia evaluation or maybe a general thinking that older people tend to forget, i.e., not a disease but a natural consequence of getting older. An additional explanation can be that in a small-scale society like the Faroese, life may be relatively simple and the social network is often substantial. Thus, problems with everyday tasks and living at home may not become obvious before the disease is more severe. Furthermore, the physical distance to the Dementia Clinic may also play a role due to, e.g., disabilities or limited access to transportation and also the situation with temporary and changing GPs in some places may have some influence. We observed, e.g., a reduced representation from the most southern island which is only connected to the main land by boat; only 3% of the identified cases lived in Suguroy although 12% of the population aged 60+ lives on this island.
There was a marked sex effect as dementia prevalence among Faroese women was significantly higher than of men. This is in agreement with many other studies although some studies do not find a sex difference [4, 5, 7] . As the Faroese sex-ratio has been taken into account in our estimates, the longer survival of women cannot explain the higher prevalence and incidence. One explanation may be that women are more likely to seek help or being referred than men by themselves and/or the health care system. There may also be a selective survival of older men who have lower risk of developing dementia.
Using the regular MMSE cut-off score of 27 as an indication of dementia [21] , our data indicated delayed diagnosis in the Faroe Islands as almost half of the included subjects had a MMSE of 20 or below at time of diagnosis pared with the declining incidence estimates in the age 85+ age group. Thus, it seems like Faroese people in general are seeking help or are being referred rather late in the course of the disease. This may be due to the reasons mentioned above with reluctance to refer people to the Dementia Clinic, reluctance of people to get an assessment and/or the small-scale society situation. Consequently, a number of mild cases are probably un-diagnosed. Consequently, this study may underestimate the incidence and prevalence of dementia in the Faroe Islands.
The diagnostic procedures and treatment have been relatively stable in the period studied ( Table 2) . Comparing with a Danish study using the Danish Dementia Registry [31] and SweDem, the Swedish Dementia Registry [32] , the characteristics of the Faroese patients are similar to Danish and Swedish patients and with similar sex ratio (1.5 in the Faroes compared with 1.6 in Denmark and 1.4 in Sweden) [31, 32] . The age of diagnosis (78.8 years in the Faroes versus 78.6 years in Denmark and 78.1 years in Sweden), baseline MMSE (20.5 versus 20.0 and 21.2) were similar while less anti-dementia medication was given in the Faroes (79.3% compared with 87.4% in Denmark and 85.2% in Sweden), more CT scans performed in the Faroes (96.9% versus 88.4% in Denmark and 88.7% in Sweden) and fewer Faroese patients lived alone (29.1% in the Faroes compared with 58.8% in Denmark and 53.3% in Sweden). The difference in living situation may reflect the traditional Faroese society with close family relations and a general expectation in the society to the families to take care of the elderly. Still, we need to take into account that the Danish and Swedish registers included all cases where we have restricted our analyses to people aged 60 and above [31] .
This register-based study has some unique advantages. It used nationwide data within real-world setting, i.e., the whole Faroese population aged 60+ was used as background population, including people living in institutions. A selection bias due to nonparticipation or due to recruitment from a specific area was nonexistent. Another major strength of this study is that diagnostic evaluation of dementia was uniform through the period since all dementia evaluations were done at the Dementia Clinic using the same diagnostic standardized criteria for dementia and by the same clinician (SJ). However, there are some limitations. Using only the secondary health sector to identify dementia cases may underestimate the incidence and prevalence in the population as a relatively high number of people are expected to have un-diagnosed dementia [33] , especially among the elderly and those living in institutions. However, in our study, about 13% of the patients were living at institutions and are included in the estimate limiting this bias. The decline in the oldest age group and the reduced representation from some geographic areas also indicated an under-estimation of the prevalence in the Faroes. Still, although our estimate based on EHR may be lower than in population-based studies, it is representative of the proportion of people being diagnosed, including people living in institutions. Another limitation was that we used the first contact with the Dementia Clinic as time of onset making the period-specific estimates somewhat imprecise. However, as the numbers and characteristics of the individuals are comparable through the study period, this imprecision is likely spread randomly over the period. Other limitations are also in using existing data in health records. In particular, referrals to specialized clinics may vary substantially between GPs and localities, influenced, for example, by clinician knowledge and attitudes to the usefulness of a diagnosis, its requirement or not for treatment initiation, family attitude and physical distance to the Dementia Clinic.
In conclusion, the age-standardized incidence or prevalence estimates in the Faroes seem to be lower than in other countries. The present study demonstrated a relatively stable age-and sex-standardized incidence of dementia among individuals aged ≥60 over an 8-year period, while the age-and sexstandardized prevalence of dementia simultaneously increased. These trends indicate that the average survival time with dementia is increasing, suggesting earlier detection of dementia. It is prudent that policymakers plan future policy recommendations, services, and health resource planning based upon valid prevalence and incidence assessments as, e.g., provided in this paper. Priorities should include investing in brain health promotion and prevention which are essential components to reduce the burden of dementia. In fact, consistent evidence from observational studies estimates that one-third of AD cases worldwide are attributable to seven common modifiable risk factors: diabetes mellitus, midlife hypertension, midlife obesity, physical inactivity, depression, smoking, and low education [29, 34] . Thus, prevention of dementia via risk factor modification has the potential to curb the increasing number of people living with dementia [29] , also in the Faroe Islands.
